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Supplementary Note

Growth suppression in soybean seedling after flooding
Physiological changes were evaluated in the early stages of flooding stress 54 . For these analyses, soybean seeds were germinated on sand for 2 days and then subjected to flooding for 4 days. The length of the lateral and adventitious roots and the overall growth of the plants was suppressed after 1 day of flooding stress. The root growth suppression continued over the 4 days. The fresh weight of the hypocotyl and total roots was 50% lower in flooding-stressed plants than in control plants. The main root was 25% shorter in flooding-stressed plants than in control plants 54 .
Maximum entropy in multi-state system
The maximum value for 1 ( ) ( )log ( )
given by the Lagrange multipliers method 55 . The Lagrange function is as follows: 
Assumptions of transcriptional regulation model
The transcriptional regulation model ( (genes and gene modules) from experimental data of induction of pluripotency in mouse somatic cells 58 . These previous studies suggest the validity of our regulation model based on transcriptional modules (Fig. S1a) and Boolean functions (Fig. S1b) . Furthermore, in our previous study, we compared simulation results produced using a modular regulation model so that identical expression levels were assigned for TFs in a module, with actual expression levels of individual TFs. We 
